Oxidative stress is an important aspect of toxicology and therefore of considerable interest. It can be traced back to 1954 when Gerschman et al. propounded the free radical theory which for the first time implicated partially reduced forms of oxygen in its toxic mechanism \[[@B1]\]. This was followed by Harman in 1956 proposing the concept of free radicals playing a role in the ageing process \[[@B2]\]. The discovery of superoxide dismutase by McCord and Fridovich in 1969 \[[@B3]\] was a second landmark in the role of free radicals in biological systems \[[@B4]\]. The third era of free radicals in biological systems dates back to 1977 when Mittal and Murad \[[@B5]\] provided evidence that the hydroxyl radicals, ^•^OH, stimulate activation of guanylate cyclase and formation of the "second messenger" cyclic guanosine monophosphate \[[@B4]\]. Since then a large body of evidence indicates that living systems not only generate free radicals but also have developed mechanisms for simultaneous coexistence and optimal use of free radicals to their advantage. The cellular defenses include low molecular weight free radical scavengers such as reduced glutathione, *α*-tocopherol, thioredoxins, and ascorbic acid, as well as enzymatic defenses such as superoxide dismutase, catalase, and glutathione peroxidase. Biological sources of free radicals include mitochondrial electron transport chain, enzymes like cytochrome P450, xanthine oxidase, and phagocytosis. Reactive oxygen species (ROS) and reactive nitrogen species (RNS) are well known for playing a dual role as both deleterious and beneficial species, since they can be either harmful or beneficial to living systems \[[@B4]\]. Beneficial effects of ROS occuring at low/moderate concentrations involve physiological roles in cellular responses to anoxia, in defense against infectious agents and in the function of a number of cellular signaling systems. One further beneficial example of ROS at low/moderate concentrations is the induction of a mitogenic response \[[@B4]\]. The harmful effect of free radicals causing potential biological damage is termed oxidative stress and nitrosative stress \[[@B4]\]. This occurs in biological systems when there is an overproduction of ROS/RNS on one hand and a deficiency of enzymatic and nonenzymatic antioxidants on the other hand. Therefore oxidative stress represents a disturbance in the equilibrium status of prooxidant/antioxidant reactions in living organisms. Excess of ROS can damage cellular lipids, proteins, nucleic acids, and other macromolecules inhibiting their normal functions.

In addition to disease states, oxidative stress has been implicated in the mechanisms of drug-induced toxicity \[[@B6]\], chemical toxicity \[[@B7]\], and more recently in nanoparticles-induced toxicity. Metals like iron, copper, chromium, vanadium, and cobalt undergo redox-cycling reactions and thus participate in free radical generation. Other metals like mercury, cadmium, and nickel are toxic by their ability to deplete glutathione and bind to sulfhydryl groups of proteins \[[@B9]\]. Toxicants cause tissue damage via diverse mechanisms, many of which involve activation of cell survival and apoptotic pathways. One of the key areas of recent interest is the role that oxidative stress and nitrative stress play in mediating the response to toxicants via this cytotoxic pathway \[[@B10]\]. However the question whether uncontrolled formation of ROS is a primary cause or a downstream consequence of the pathological process remains to be answered \[[@B4]\]. Therefore in this special issue an attempt has been made to include reviews and research papers which update our knowledge about the role of free radicals in the toxicological processes and identify gaps in knowledge which would lead to a better understanding of toxicological pathogenesis.
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